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Primary productivity and energy conversion
efficiency in eel pond

Lu Maixin, Huang Zhanghan, Wu Ruiquan, Xiao Xuezheng, Xie Jun
( Pearl River Fisheries Institute, CAFS, Guangzhou 510380)

ABSTRACT The vertical and seasonal dhanges of primary productivity in eel ponds were reported in this

paper. The gross oxygen production in water column in eel ponds ranged 3. 51— 7.90 g 02/ m** day and the peak

appeared in July to August. The photosynthetic oxygen production one meter or less below the water surface

accounted for over 90% of the total production. The average compensation depth was 65— 74cm. Among the

total oxygen consumption, fish occupied 22.4%, “water respiration” 71.3%, and detritus 6. 4% respectively.

The oxygen production by photosynthesis accounted 67. 7% of the oxygen resources of eel ponds, the rest was

supplied by air— dissolved and water— filling. The photosynthetic energy effciency reached 0. 38% — 0. 85% of

solar radiation. The efficiency of converting phytoplankton production to the yield of big— head carp was 1. 05%
— 2.32% and the ecological efficiency of converting solar radiation to fish production was 0. 009% — 0. 010% .
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1 1
Tab. 1 General condition of edl ponds
1.1
(hm?)  (m) (kg/ hm?) (g )
# 15 0.36 2.2 18000.0 300
1 # 21 0.20 2.3 4000. 0 100
? ( ) ’ # 30 0.53 2.2 1301.9 20~ 30
( 500 g/ ) 600~ 700 /hm2 # 31 0.19 2.1 2315.8 20~ 30
1.2
, , 0.5m 10
, 24 ;
43 »
) pH
1 =61 ,444.7 1.0MJ, lkg
8
3.358M'"!
2
2.1
(2, 50cm
, , « ”» [2»4, 5] lm
90% , Im
2 (mg0/ L)
Tab.2 The vertical distribution of primary productivity in eel ponds (mgQO,/L)
# 15 # 21 # 30 # 31
0~ S0cm 5.59%1.57 11.24%3.72 10.59%3.63 8.59%2.87
50~ 100cm 1. 38 £0. 53 4.18%1. 48 2.8610.99 2.14%0. 61
100~ 50cm 0.04%0. 04 0.35%0.15 0.62%0.19 0.60£0. 25
150~ 200cm 0.01%0. 03 0.02%£0.03 0.02%0.03 0.14%0. 14
50cm 93%, 50cm , 90% R
[ 9]
R 50cm
3~8
] 9 b 7~ 8
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Tab.3 The seasonal distribution of primary production in eel ponds( g O/ nt’)

# 15 # 21 # 30 # 3l
P R P R P R P R
3 2.02 2.53 4.65 5.45 4.11 5.10 3.4 5.0
4 3.40 4.3 8.02 8.79 6.56 7.42 4.9 6. 16
5 3.5 4.19 9.11 9.45 6.81 7.55 5.0 6.28
6 4.31 4.0 9.27 9.56 9.92 9.00 7.05 6.40
7 5.% 5.00 10. 91 10. 29 8.01 8.00 6.5 6.50
8 4.% 3.75 1.7 .24 10. 57 8.85 8.7 6. 65
9 3.5 4.05 7.38 9.03 7.95 7.30 6.75 5.55
10 3.07 3.00 5.96 6.30 5.90 6.55 5.30 7.10
1 2.4 1.60 4,05 4.69 3.60 5.00 3, 5.8
P .R
2.2
. Im? 2m 4 (g 0y/m’)
«“ (4, Tab. 4 Gross oxygen production and oxygen
[4] , [3] consumpfion in water column( g O/ m?)
’ # 15 3.15 3.63
) # 21 7.9 8.31
# 30 7.05 7.20
’ ? # 31 5. 74 6.12
2.3
( )
# 15  Td4em, # 21 70cm, # 30 66cm, # 31 65cm 68cm,
[4,5] « »
2.4
80%' Y, # 15, # 21,4 30, # 31
2.81 6.32 5. 64 4. 59 g/ m** day 17.14 38.55
34.40 28.00 g/ m* ( ) (3]
R 25cm, 68 cm
2.5
[13 ” 2 2
6.315 g/m™d; 0.333g/m™d
, 60. 9g/ m?, 0.161mg/ g* h!'”,
0.24 g/m*; 960. 6 g/ m’, 0.098 7 mg/ g*h ¥,
2.275¢/ m’, 2.275+ 0.24= 2.515 g/ m’*d ,

:6.315+ 0.333+ 2.515= 9. 163g/m”* d “ 7
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70.0%;  ,27.4%; ,3.6% « ” ,
: 6.05 g/ m°*d, 9.163g/m’*d ,
3.113 g/m>d, 34.0%
66. 0% . 0.2hm?
1. 5kW , .
2.6
\ 4 589. M J/ m*!*
0.38% ~ 0.85%, 1.05%~ 2.32%,
0.009%~ 0.010% (  5), 4 ,
5

Tab.5 Ecological effdendes in eel ponds

(g/m?) (MJ/ m?) (%) (%) (%)

#15 1263. 6 17.33 0.38 2.3 0. 009
#21 2844.0 39. 01 0.85 1.05 0. 009
#30 2538.0 34. 81 0.76 1.% 0.010
# 31 2066. 4 28.35 0.62 1.36 0. 009
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